Two diterpene glycosides, e«r-S(17)-labden-15-0-a-L-rhamnoside and e«r-8(17)-labden-15-0-(3'-0-acetyl)-a-L-rham noside (new natural compounds) were isolated from propolis from El Salvador. The compounds showed significant antibacterial activity and moderate toxicity to Artemia salina nauplii. These are the first glycosides reported in bee glue.
Introduction
Propolis (bee glue) is a sticky dark-coloured material that honeybees collect from living plants, mix it with wax and use in construction and adap tation of their nests. It has been known as a rem edy since ancient times and is still used in folk medicine (Ghisalberti, 1979) , in "bio-cosmetics", "health foods" and for numerous further purposes Kimoto et al., 1998) . In this paper we report the isolation and characterization of two diterpene glycosides from propolis originating from Central America, and their biological activ ity. These are the first glycosides reported in bee glue.
Experim ental
Propolis was collected in the Eastern region of El Salvador, in January 2000.
Extraction o f propolis
Propolis (50 g) was cut into small pieces and ex tracted with 70% ethanol (1:10, w:v) at room tem perature for 24 h. A small part of this extract (10 ml) was evaporated to dryness and subjected to biological tests. The ethanol extract was concen trated in vacuo and extracted successively with nhexane (3 times) and with ethyl ether (3 times). The hexane extract was evaporated to give 9.0 g dry residue and the ethyl ether extract gavel3.0 g dry residue after evaporation.
Isolation o f compounds
The «-hexane extract was subjected to column chromatography on silica gel with an acetone -nhexane gradient to produce several fractions. Af ter repeated column chromatography and prepar ative TLC on silica gel, «-hexane -methylethylketone as the mobile phase, compounds 1 and 2 were isolated. Table I .
Antibacterial activity
For the investigation of the antibacterial and an tifungal activity, the agar cup method (Spooner and Sykes, 1972) 
Results and Discussion
The «-hexane fraction from the ethanolic ex tract of the investigated propolis sample was sub jected to repeated column chromatography and preparative TLC on silica gel and afforded two compounds (1 and 2). Their structures were deter mined by EIMS, X H and 13C NMR spectra, DEPT, COSY, HMQC, HMBC. 
R=H 2 R=Ac
The mass spectrum of compound 1 showed a M+ ion peak of low intensity at m/z 438. The 13C-NMR spectrum (Table I) was supported by the presence of four more oxy genated methine carbons. The methyl carbon sig nal at 6C 17.5 and the corresponding three-proton doublet at öH 1.32 indicated that the sugar was a 6-deoxy hexose. The coupling constant of the anomeric proton H -l', J -1.3 Hz is characteristic for a-L-rhamnose (Khatuntseva et al., 1996) . Detailed NMR analysis, including the long-range coupling networks observed between the methyl and olefinic protons with the adjacent carbons in a HMBC experiment (Fig. 1.) , identified the aglycone as 8 (17) (Fukuyama et al., 1999) . The spectral characteristics of 2 were similar to those of 1. The difference between the two com pounds appeared to be the presence of one addi tional acetyl group in 2 (this was obvious from the NMR and MS spectral data, Table I and Experi mental). Significant differences were observed in the chemical shifts of some of the carbon atom signals belonging to the sugar moiety (Table I) Both rhamnosides showed good activity against Staphylococcus aureus, which was significantly higher than that of the total extract (Table II) . No activity against Escherichia coli and Candida albi cans was observed. The new labdenol glycosides exhibited moderate activity against Artemia salina nauplii (Table II) . Obviously, 2 is partially respon sible for the toxicity of the ethanol extract. This is the first isolation of glycosides from a propolis sample. It is well known that bees "manu facture'' propolis using substances actively secreted by plants as well as substances exuded from wounds in plants: lipophilic materials on leaves and leaf buds, gums, resins, latices etc. (Crane, 1987 
